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FIELD OF THE INVENTION 

The present invention relates to a method for identification and 
quantification of proteins in a biological tissue sample. Furthermore said invention 
relates to a kit for identification and quantification of proteins in a biological tissue 
sample. More specifically, the present invention provides an immunoassay method 
for characterization of various types of high-incidence cancers, such as breast cancer, 
prostate cancer or lung cancer. 

BACKGROUND OF THE INVENTION 

Early detection of malignancy, when present, can often determine the 
outcome of the disease. In present art, when a malignancy is suspected, blood tests 
will be done to detect signs that point to an abnormality, and often a biopsy will be 
performed. A trained pathologist will view sections of the biopsy, search for 
chromosomal abnormalities, and perform immunocytochemisty to confirm the 
diagnosis and shed light on the specifics of the disease. Different mutations result in 
different tumors which present different protein antigens; different species of tumor 
and different sub-types within a tumor species act differently and will respond 
positively to different therapies. It is therefore vital to evaluate the nature of the 
tumor in order to decide on the course of therapy. This is" currently a laborious 
process, since in immunocytochemistry there is a rate-limit on the number of 
antibodies that can be tested at once. 

There is a need for a system to rapidly evaluate protein antigens in a tissue 
sample, such as in a biopsy taken from a suspected cancer patient. 

It is the object ote provide a method and a kit for 

reacting me miatitude of ^tigens present in a biological tissue sample with a large 
number of antibodies at once. The present invention allows identification and 
quantification of tumor-specific antigens/which aids in the diagnosis and 
characterization of the type of cancer present and in determination of the course of 
therapy. The present invention may be applied in characterization of the most 
common cancers, i.e. breast cancer, lung cancer and prostrate cancer, as well as in 
evaluation of the level of other proteins of commercial value in medicine and 
scientific research. 
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SUMMARY OF THE INVENTION 

The present invention provides a method for identifying and quantifying 
proteins in a biological tissue comprising the steps of: 

a) solubilizing a biological tissue sample with mild detergent, and then digesting 
the biological tissue sample; 

b) mixing said digest of biological tissue with a plurality of labeled antigens 
capable of competing with the digestion products of the tissue sample proteins, 
for binding sites on antibodies bound to a solid support, incubating the mixture 
with the solid support; 

c) washing the solid support to remove any non-specifically bound proteins; 

d) adding to the solid support a color-producing enzyme bound to at least one 
molecule than can recognize and bind the labeled antigens; 

e) adding to the solid support a substrate for said color-producing enzyme; 

f) measuring the intensity of color on each area of the solid support using a 
device that measures color intensity; 

g) analyzing the results using a computer program capable of identifying the 
amount of each protein present by comparing the intensity of color at a given 
position on the solid support, to a set of standards, and capable of correlating a 
given position on the solid support with the specific antigen-antibody complex 
it contains; thus receiving a true reading as to the amount present of each 
specific protein that was tested in the tissue sample. 

The present invention further relates to a kit useful for identifying and 
quantifying multiple proteins related to various types of cancer in a biological tissue. 
The Mt is comprised of a solid support to which are boimd aritibodies or antibody 
fragments capable of recognizing unique antigenic areas of various cancer-related 
proteins. Labeled antigens can be added that will compete with a digested tissue 
sample being tested, for binding sites on the solid support. The kit is further 
comprised of a color-producing enzyme bound to at least one molecule that can 
recognize and bind the labeled antigens, and a substrate for said color-producing 
enzyme. Results are read using a device that measures color, and a computer program 
capable of analyzing the results. 
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Further in accordance with one preferred embodiment of the present 
invention, said kit additionally comprises 2-3 control antibodies bound to the solid 
support, which are capable of binding polypeptide sequences expressed cdnsitutively 
in all cells. 

Moreover in accordance with one preferred embodiment of the present 
invention, said kit additionally comprises a series of control antibodies bound to said 
solid support, capable of binding descending predetermined amounts of labeled 
control peptides. 

Still further in accordance with one preferred embodiment of the present 
invention, said kit additionally comprises a series of control antibodies bound to said 
solid support, capable of binding a series of labeled control peptides present as a 
mixture with a series of descending predetermined amounts of unlabeled peptide. 

Additionally in accordance with one preferred embodiment of the present 
invention, the solid Support is selected from the following: 

plastic multi-well dishes, paper, nylon, glass, nitrocellulose and cellulose acetate, 
protein binding membranes, porous gels and polymeric films. 

The present invention also provides a method for producing a kit that 
identifies and quantifies proteins in a biological tissue. The method of production is 
comprised of the following steps: 

a) selecting a protein antigen of interest and using a computer program to 
identify 1-3 amino acid sequences within said protein that are unique to said 
protein. 

b) digesting said protein to purify the unique polypeptides which can be used as 
antigens, or synthesizing the unique polypeptides by any means. 

c) creating antibodies or antibody fragments against the unique polypeptide 
sequences using any conventional means. 

d) fixing a plurality of said antibodies to a solid support so that each solid support 
can bind polypeptides unique to a multitude of proteins. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention is herein described, by way of example only, with 
reference to the accompanying drawings, wherein: 

Figure 1 illustrates the first three steps taken to use a kit that identifies and 
quantifies the level of certain breast cancer-related proteins. 

Figure 2 illustrates additional steps necessary to use a kit to identify and 
quantify the levels of breast cancer-related proteins. 

Figure 3 illustrates the final steps necessary to use a kit to identify and 
quantify the levels of breast cancer-related proteins. 

Figure 4 illustrates a graph depicting a calibration curve obtained by binding a 
known peptide, and the results of protein digests of two different cell lines, to an 
MDR1 -specific proteomatrix. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

It is appreciated that the detailed description that follows is intended only to 
illustrate certain preferred embodiments of the present invention. It is in no way 
intended to limit the scope of the invention, as set out in the claims. 

The present invention is based on the fact that many of the polypeptides, 
released from any protein by proteolytic digestion are likely to be unique. Hence a 
specific antibody can be prepared that will recognize these unique polypeptides, and 
thus identify the protein. The chances of a unique polypeptide not being found in any 
particular protein are close to zero. There are 20 different possibilities at each amino 
acid position in the polypeptide chain. Given a sequence of 15 amino acids, the 
niimbe^^ while there are only 10 7 different polyp^tides of 

that length in the human genome. 

The present invention additionally quantifies the level of expression of 
specific proteins in a tissue sample. 

In the present invention, a set of proteins are chosen that are of interest, and 
the amino-acid sequence is scanned by computer program to identify up to three 
peptide sequences which are unique to said protein. Antibodies are raised in a 
laboratory animal against the unique polypeptide sequences, or antibodies or antibody 
fragments against the unique polypeptide sequences are created using any 
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conventional means. The antibodies are bound to a solid-support matrix, for example, 
a plastic multi-well dish, and the resultant device is known as a "proteomatrix". 



To use the proteomatrix to identify and quantify protein levels in a given 
tissue sample, the polypeptides in a digested tissue sample are mixed with 
predetermined quantities of labeled commercial polypeptides. The mixture is added 
to the proteomatrix, and so the unknown polypeptides originating from the tissue 
sample being tested, compete with the labeled commercial polypeptides for binding 
sites on the proteomatrix. Since only the commercial preparation of polypeptides is 
labeled, the color intensity at a given area on the proteomatrix is an inverse measure 
of the amount of protein in question that is present in the tissue sample. 

Referring to Fig. 1, a diagram is shown illustrating step-by step usage of a kit 
that identifies and quantifies the level of certain breast cancer-related proteins. In 
Step 1, a biopsy(l) is taken from a breast cancer patient, and 250 microliters volume 
of buffer, pH 8.5, is added. The mixture is heated for four minutes at 100°C. The 
proteolytic enzyme trypsin is added in an amount of 1 part trypsin to 20 parts (weight 
by weight) of the biopsy, and the mixture left to digest at 3 7°C overnight, this yields 
a terminal digest(2) of the proteins in the biopsy, broken down to its constituent 
peptides. 

In Step 2, this digest is mixed with a sample of labeled peptides(3), 
represented in the figure by arrow-attached hexagons. The labeled peptides are 
specific for the proteins that the kit is designed to identify and quantitate (the "target" 
proteins). These peptides (the Chosen" peptides) have been, chosen by scaimng the 
database of the human genome to choose peptides that are: unique tryptic fragments of 
the target proteins. All have been synthesized and then labeled at one end with biotin. 
In. this figure, the circles, cylinders, non-arrowed hexagons and other shapes(4) 
represent me peptides in the biopsy digest. 

In Step 3, this mixture is layered(7) onto the proteomatrix(5) which is a set of 
antibodies prepared against the chosen peptides that are derived from the target 
proteins, attached to ah antibody-binding substrate, here a 96-weU plastic dish. Each 
specific kind of antibody is attached to a separate well. In the inset to this figure can 
be seen the antibodies attached to the wells(6). Here two wells are depicted, each 
having a particular antibody attached to it. To certain wells are added antibodies 



prepared against proteins (the 'control" proteins) that are ubiquitously present in 
tissue samples. To certain of these wells is added different but standard amounts of a 
peptide chosen to be uniquely present on that particular control protein, to provide a 
calibration curve for the entire protepmatrix. 

Referring to Fig. 2, the next steps for using the proteomatrix device are shown. 
In Step 4, the mixture of chosen peptides, labeled peptides and attached antibodies(8) 
is left to react for two hours(9) at room temperature. The final situation of labeled 
peptides or unlabelled peptides (that compete with the corresponding label) attached 
to many of the antibodies is shown in the inset(l 0). 

In Step 5, the proteomatrix is washed free of unattached peptides with a 
solution containing serum albumen or milk(l 1) so as to block any proteins that have 
not been bound by peptides or labeled peptides. 

In Step 6, a solution(12) of horseradish peroxidase enzyme attached to 
streptavidin is added to the wells. The wells are again washed to remove unattached 
enzyme. • 

Referring to Fig. 3, the last two steps for using the proteomatrix device are 
shown. In Step 7, the proteomatrix is incubated for two hours(13) with the substrates 
of the peroxidase to develop a color(14) which is proportional to the amount of 
biotin-labeled peptide that had been bound to the antibodies in step 4. 

In Step 8, the intensity of the color reaction(l 5) is measured in a conventional 
96-v/ell plate reader tod the datii analyzed byacomputer program(16) which reports 
the amount of chosen peptide that was present in each of the wells, and there 
competed with the biotin-labeled peptide present 

Example 1 

Example 1 is a description of steps followed in order to build and use a proteomatrix 
to test for multidrug resistance. 
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There are fifty proteins that are suspected as being responsible for the 
development of multidrug resistance in tumors. They are : 



Gene of Interest and i ts Unigene Databank Access number 

1. P-glycoprotein (P-gp) Hs.21330 

2. Multidrug Resistance-associated) Protein (MRP-1) Hs.89433 

3. Mitoxantrone resistance protein (MXR) Hs. 1 94720 

4. UPARHs.83170 

5. TPAHs.213 

6. EGFHs.2230 

7. VEGFHs.73793 

8. KDRHs.12337 

9. FLTlHs.235 

10. bFGFHs.56066 

11. FGFRlHs.748 

12. n-8 Hs.624 

13. p21 Hs.74984 

14. MDM2 Hs.89636 

15. p53Hs.l846 

16. IGF-iHs.85112 

17. TGF-aHs.2023 

18. TGF-pHs.1103 

19. TSHs.82962 

20. PDGF Hs.37040 

21. PDEGF Hs.73946 

22. IFITHlHs. 146360 

23. Cyclin-Dl Hs.82932 

24. Thrombospondin-l Hs.87409 

25. Topo -2a Hs.3378 

26. Topo-2p Hs.75248 

27. MMPlHs.83169 

28. MMP-2 Hs.80343 

29. MMPr9Hs.r51738 ; v. 

30. TIE1 precursor Hs:78824 

31. Gamma Actin Hs.77443 

32. Beta^2-MicrogIobulin Precursor Hs.754 1 5 

33. PGK1 Hs.78771 

34. GADD-45 Hs.9701 

35. E2FHs.2331 

36. Rb Hs.75770 

37. Sigma Receptor Hs.24447 

38. Bub-1 homologue Hs.98658 

39. fosHs.25647 

40. junBHs.89792 

41. c-jun Hs.78465 

42. myc Hs.79070 

43. p73Hs.247753 
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44. ax Hs. 159428 

45. BcI-2 Hs.79241 

46. Bcl-XHs. 154969 

47. p27Hs.238990 

48. Telomerase Hs.l 15256 

49. Her-2/Neu Hs. 148067 

50. UPAHs. 77274 



Step 1) The abpve-mentioned proteins were to be cut using the enzyme trypsin. The 
theoretical tryptic fragments for. each protein on this list were mapped, using the 
known sequence of the protein and the fact that trypsin cuts a polypeptide chain on 
the carboxyl side of a lysine or an arginine residue. 



Step 2) The theoretical tryptic fragments of each of the above-mentioned 50 proteins 
were compared to all other known human proteins, to test for the novelty of their 
sequence. This was accomplished using "Blast Analysis" software via the Internet 
site www.ncbi.niTn .nih.gov/BLAST. which compares the peptide sequences to known 
sequences in the NCBI database. 



Out of the above-mentioned list, P-glycbprotein (protein # 1 on the list above, also 
known as MDR1) was selected. P-glycoprotein is often present in cancer cells in later 
stages of malignancy, arid thus its expression level is of diagnostic importance. The 
following 21 tryptic peptide fragments were found to be unique to this protein, since 
they were not found in any other human protein recorded in the human genome 
database Unigene Databank: 



MDR1 Unique Tryptic Fragments 

1) lymwgtlAadhga^^ 

2) sdindtgffmnleedmtr 

3) ya yyysgig agvl v aa yiq vsf wclaagr 

4) igmffqsmatfftgfivgftr 

5) ltlvn^spvlglsaavwak 

6) aitanisigaaflliyasyalafwy gttl vi^geysigqvltvf 
fsvligafsvgqaspseeafanar 

7) lydptegmvsvdgqdir 

8) . dllldeats aldtesea wq valdk 

9) nadviagfddgvivek 

10) lvtmqtagnevelenaadesk 

11) seidalemssndsr 

12) ealdesippvsfwr 

13) lnltewpyfwgvfcaiingglqpafaiifsk 

14) qnsnlfsllflalgnsfitfflqgftfgk 

15) LAVITQNIANLGTGmSFIYGWQL^ 
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16) FEHMYAQSLQVPYR 

17) AHIFGrrFSFTQAMMYFSYAGCFR 

18) LMSFEDVLLVFSAWFGAMAVGQVSSFAPDYAK 

19) TPLIDSYSTEGU^NTLEGNVTFGEVVFNYPTR 

20) EANIHAFIESLPNK 

21) GIYFSMVSVQAGTK 



Another protein, MXR, was selected from among the 50 proteins responsible for the 
development of multidrug resistance in tumors. For MXR (protein # 3 on the list 
above), the following tryptic peptide fragments were found to be unique to this 
protein, not found in any other human protein as recorded in the human genome data 
base: 

MXR Unique Tryptic Fragments 

1) MSSSNVEVFIPVSQGNTNGFPATVSNDLK 

2) AFTEGAVLSFHNICYR 

3) E1LSNINGIMKPGLNAILGPTGGGK 

4) DPSGLSGDVLINGAPRPANFK 

5) CNSGYWQDDVVMGTLTVR 

6) ENLQFSAALR 

7) LATTMTNHEK 

8) TSIGMELITDPSILSLDEPTTGLDSSTANAVLLLLK 

9) TDFSIHQPR 

11) LFDSLTLLASGR 

12) LMFHGPAQEALGYFESAGYHCEAYNNPADFFLDIINGDSTAVALNR 

13) LAEIYVNSSFYK 

14) EISYTTSFCHQLR 

15) NLLGNPQASiAQIIVTVVXGLVIGAlYFGLK 

16) AGVXFFLTTNQCFSSVSAVELFVVEK 

17) LFTHEYISGYYR 

18) ADAFFVTV1MFTLMMVAYSASSMALAIAAGQSWSVA11.LMTIC 
FVFMMIFSGLLVmlTTIASWLSWLQYFSIPR 

19) YGFTALQHNEFLGQNFCPGLNATGNNPCNYATCTGEEYLVK 

20) QGIDLSPWGLWX 

21) NHVALACMTVIFLTIAYLK 



Step 3) Peptide fragments were selected frpm ; a^ tryptic fragments of 

MDRl and of MXRj which are likely to be parucularly immunogenic, based on their 
amino acid composition. A polyclonal antibody was prepared in rabbit, against 
peptide #8 on the MXR list. Monoclonal antibodies were obtained against peptides 
#8 and #19 on the ^glycoprotein list. 

To calibrate the proteomatrix, as to protein which is bound in a non-specific manner, 
polyclonal antibodies were further prepared in rabbits, against three proteins known to 
be expressed constitutively in human tissue. 
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Step 4) Each of these antibodies was attached to a solid support, comprised of a well 
in a plastic tissue culture dish made by Nunc (Immunosorb). The antibodies were left 
to bind overnight at 4°C at a neutral pH in phosphate-buffered saline. The plastic dish 
was washed in phosphate-buffered saline containing 1 % bovine serum albumen, and 
stored at 4°C under sodium azide. This constitutes the proteomatrix kit, containing a 
matrix of antibodies each of which is specifically directed against a peptide, unique to 
that protein from amongst all of the proteins coded for by the human genome. 

Step 5) A tissue culture of cells which are multidrug resistant to chemotherapeutic 
drugs, is dissolved and the proteins in fee tissue are denatured by suspending them in 
1-2% sodium dodecyl sulfate (SDS) for one hour, then precipitating the protein by 
adding methanol/acetic acid (pH 4) and leaving them overnight at -20°C. The 
precipitate is resuspended in 0.05-0. 1 % SDS. Trypsin is then added to this solution 
and left in contact for two hours at 37°C, to complete digestion of the protein. 
Sufficient bovine trypsin inhibitor is added to cause cessation of the proteolysis. This 
represents the digested tissue: 

Step 6) A portion of the digested tissue is added to the proteomatrix and the two are 
left in contact for an hour to complete the antibody-antigen reaction. The digested 
tissue is washed twice with phosphate-buffered saline containing 1 % bovine serum 
albumen. 

A mixture of all the tryptic polypeptides against which the antibodies were raised, is 
labeled with fluorescein at the ammo-terminal ends of each peptide. The tryptic 
polypeptides are chosen so mat ^ the mixtur? isappliedto a fresh proteomatrix as 
specified, a uniform fluorescent signal is obtained m all the wells or positions in the 
proteomatrix. This mixture of tryptic polypeptides will compete with the digested 
tissue sample, for binding sites on the proteomatrix. 

When such a mixture is applied to a proteomatrix which has been previously treated 
with a digested tissue, fluorescent signals will not be found in certain sites of the 
proteomatrix, if the tissue digest contains the peptides from a protein which the 
proteomatrix is designed to detect. The intensity of the reduction in signal, as 
compared with the mean of all the other positions in the matrix gives a quantitative 
measure of the amount of the protein present in the tissue, after correcting for the 
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amount of tissue that has been applied to the proteomatrix, using the signals from the 
three constitutive proteins used to calibrate the device, as described above. 

Example 2 

Example 2 is similar to Example 1, however Example 1 was a competition assay, with 
the color intensity measured, being inverse to the level of specific protein it 
represents. Example 2 is a direct assay, with the color intensity correlating the level 
of protein proportionately. The fluorescent label is applied to the directly to the ends 
of the peptides in the digested tissue, and the reaction with fluorescein is terminated 
by adding sufficient glycine, this processed, digested tissue sample is now applied to 
the proteomatrix and left as in Example 1, to complete the antibody-antigen reaction, 
washed as above and the fluorescent signal read: In this example, the intensity of the 
signal itself, as compared with the mean of all the other positions in the matrix, gives 
a quantitative measure of the amount of the protein present in the tissue, after 
correcting for the amount of tissue that has been applied to the proteomatrix, using the 
signals from the three proteins used to calibrate the device, as described above. 

Example 3 - 

Example 3 illustrates use of an MDR1 specific proteomatrix, to read the expression 
level of P-glycoprotein in two different Chinese Hamster Ovarian cell lines. One cell 
line expresses P-glycoprotein, while the other cell line does not. 
Samples of 1700ug (by weight of protein) of cell membranes from a P-glycoprotein 
pontainhig c^ 

'^ld :typfe' v xell line) were talcen, suspended in 1.12 % SDS, precipitated with 
inethanol/acetic acid, left at -20°C overnight, re-suspended in 0.07% SDS and then 
digested over night with TPCK-tfeated trypsin. The separate digests were centrifuged 
at 14,000 rpm for 25 minutes, and then spin-filtered on a Vivaspin column, to remove 
undigested material. Then the digest was applied at an amount equal to 500pg 
original membrane protein, in each of three wells of a 96-well cell culture dish that 
had been pretreated with 250ug of C494, a commercially available monoclonal 
antibody against P-glycoprotein. To other wells, in duplicate, were added decreasing 
quantities, of serial dilutions of the peptide MPNTLEGNVTK (using the one-letter 
notation for the amino acids), where all but the ^terminal lysine residue appear as 
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the central section of a presumed tryptic. digestion product of P-glycoprotein. The 

serial dilutions were begun from a maximum of 500ng of peptide. 

To all the wells were added lOng of this same peptide, but biotinylated at the 

N-terminus. The whole was left to react, washed with 1 % bovine serum albumin and 

then reacted with streptavidin bound to horse-radish peroxidase. A color reaction of 

this enzyme measured the amount of biotin that was present in each well. 

The optical density of each well of the 96 well dish was reiad using an Elisa reader. 

Referring to Figure 4, a graph is shown plotting the individual optical density readings 
against the concentration of competing peptide that was placed in each well. This is a 
calibration curve. The data are fitted by a hyperbolic descending, three parameter 
equation, the parameters of which are used as the calibration for calculation of the 
amount of peptide present in each well of the digest. The horizontal lines on the figure 
represent the optical density of the mean of the three samples of the digest from the 
P-glycoprotein-containing membranes (lower line) and from the wild type membranes 
(upper line). 

From the upper line it is seen that the wild type membranes, as expected, are devoid 
of P-glycoprotein since the digest gives no diminution of optical density as compared 
with the control, that is, there is none of the probe peptide in the digest In contrast, 
the digest from the membranes containing P-glycoprotein (Pgp), gives a very 
significant diminution of the signal. From the calibration curve it can be calculated 
that each 500 jag of original membrane protein yields 0.052^ig of peptide. Since the 
peptide has a molecular weight of about 1,000 daltons, and P-glycoprotein has a 
molecular' weight ^ cohtent) of 14^460, we can conclude that each well 
represents the digest from 9.33 jig of P-glycoprotein protein. Tlie Pgp content of the 
membranes from the P-glycoprotein-containing cells is thus some 1.64 %. From the 
turnover number of this enzyme and from the enzyme activity of an aliquot of the 
membranes, we calculate that the membranes contain 5.6 % P-glycoprotein on a 
protein for protein basis. Our assay thus recovers 29 % of the P-glycoprotein that was 
originally present. Control experiments, in which known amounts of the peptide were 
added to membranes before the digestion step and the resultant yield assayed using 
the proteomatrix as in the example, showed that the recovery was expected to be 45%. 
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The close accord of these two values shows that the proteomatrix described in this 
example successfully measures the amount of test protein, in a direct fashion. 
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CLAIMS 

1. A method for identifying and quantifying proteins in a biological tissue 
comprising the steps of: 

a) solubilizing a biological tissue sample with mild detergent, and then 
digesting the biological tissue sample; 

b) mixing said digest of biological tissue with a plurality of labeled antigens 
capable of competing with the digestion products of the tissue sample 
proteins, for binding sites on antibodies bound to a solid support, 
incubating the mixture with the solid support; 

c) washing the solid support to remove any non-specifically bound proteins; 

d) adding to the solid support a color-producing enzyme bound to at least one 
molecule than can recognize and bind the labeled antigens; 

e) adding to the solid support a substrate for said color-producing enzyme; 

f) measuring the intensity of color on each area of the solid support using a 
device that measures color intensity; 

g) analyzing the results using a computer program capable of identifying the 
amount of each protein present by comparing the intensity of color at a 
given position on the solid support, to a set of standards, and capable of 
correlating a given position on the solid support with the specific 
antigen-antibody complex it contains; thus receiving a true reading as to 
the amount present of each specific protein that was tested in the tissue 
sample. 

h ^ ^ ^^ H identifyiiig and .quantifying multiple proteins related to various : 
: ^^^f-.<^^'m_i-biol<^^ tissue, comprising a solid support to which are 
bound antibodies or antibody fragments capable of recognizing unique antigenic 
areas of various cancer-related proteins; the kit is such that labeled antigens can be 
added that will compete with a digested tissue sample being tested, for binding 
sites on the solid support; said kit is further comprising a color-producing enzyme 
bound to at least one molecule that can recognize and bind the labeled antigens; a 
substrate for said color-producing enzyme, a device that measures, color, and a 
computer program capable of analyzing the results. 
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3. A kit to identify and quantify multiple proteins related to various types of cancer 
in a biological tissue, according to claim 2, additionally comprising 2-3 control 
antibodies bound to said solid support, capable of binding polypeptide sequences 
expressed consitutively in all cells. 

4. A kit to identify and quantify multiple proteins related to various types of cancer 
in a biological tissue, according to claim 2, additionally comprising a series of 
control antibodies bound to said solid support, capable of binding descending 
predetermined amounts of labeled control peptides. 

5. A kit to identify and quantify multiple proteins related to various types of cancer 
in a biological tissue, according to claim 2, additionally comprising a series of 
control antibodies bound to said solid support, capable of binding a series of 
labeled control peptides present as a mixture with a series of descending 
predetermined amounts of unlabeled peptide. 

6. A kit to identify and quantify proteins in a biological tissue according to claim 2, 
wherein the solid support is selected from the following: 

plastic multi-well dishes, paper, nylon, glass, nitrocellulose and cellulose acetate, 
protein binding membranes, porous gels and polymeric films 

7. A method for producing a kit that identifies and quantifies proteins in a biological 
tissue, comprising the steps of: 

a) selecting a protein antigen of interest and using a computer program to 
identify 1-3 amino acid sequences within said protein that are unique to 

■ said protein; ■ > • . -. ' - 

b) digesting said protein to purify the unique polypeptides which can be used 
as antigens, or synthesizing the unique polypeptides by any means; 

c) creating antibodies or antibody fragments against the unique polypeptide 
sequences using any conventional means; 

d) fixing a plurality of said antibodies to a solid support so that each solid 
support can bind polypeptides unique to a multitude of proteins. 
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Binding Of Peptide Digests of Wild Type Or Pgp-Containirig 
Cell Lines To An MDR1-Specific Proteomatrix 
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